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mm^i mmm 

k = 0, 1, • • M-1) i:UTk=0 7!)^e>M- 1 ^T'^Ujg-t^# 

X n - 7^ - IC o V N T «tf IH^ffi »^ < 7 - U & e) h , 

7-Ux^^StifeT-*-^<Z)F (0) :^J3J:tJ^F (1) ^(Dim*fM(Z)ftlS:^* 

m^2) ©-e^S^SritoMiSclf ^-(7)xzi--?-^$:»»t-Sri:^, RF7A°;V 
7.<D'Sffi<5!)pg^$: 2 ;c • k/M (Ml±2J^±(Z)^m. k = 0, 1, • • • , M- 

1) i:LTk = o;^)^e>M- 1 

x n - - ^ ic V ^ T ItflH^^m ic^^ < 7 - U x^m e) ^^^m i: > 
7-Ux^mstife^*-^<55F (0) :^S3J:r>*F (1) :S^cov^T, ^ti^tl 

StflSF (0) «fej:t3«ltffHF (1) mizisn^yi^^''^ tmm7'-^<^ot>(D 

MfH^ ® -r - ^ « o V ^ T ® # -r -§) ® > 
xllf£^m^(Dl/ml (ml^2) i: bTxn -7^- ^ 

igL^raTRi:x=3-^-f ATE(7D^$:7K2lfllJKr0^ffi^*^2 ic tiS^^^^O) 1 
/ni2 (m2^2) bTxn 3? ?:^#-r ^, 

[^^^4] m 1 =m2 = 4-efeS, 
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/ (m H-m2) ) >fgT*^S. 

[«#«6] xn-^-f ATE*VN-;i/;i.^';jgb^raTR(Z)l/2 (ml 
= ni2) t?*>^v 

b ;t -eiffitjj-^ J: o T ^ tiiE -r ^ . 

[»*^9] «tfSBim#aii> ttflBF (0) ^^i:t?«atHF (1) «ICB 
r i: i: "T 2 ;^ V ^ b 8 (7) e) V ^ -fti *M o ic fa«(^ ^^^^^ 

r ii s:#^i:-r-g>it#^ 2 7a;v^ bit 8 e) -^(Z) vN-rti*^ 1 ojcia«(^?^^^^ 
[ft^]^! n i&fa*ii##mtt> i&taF (o) ^^it>*ttifHF (d «tc 
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z t ^i^mn-r^m^^ i uw^^^ 1 1 ©e) t><z) v^'f ti*^ i oicih«®i^^ 

>y2/-vlcj:oTi^^7^-f x>hx3-(D^1i$:Uir^y h bfe^l^(D>lt:°>x=I- 
© t x 3 - ^IS t« SS^ffi ^ tsf fS^ ^ # ^ - 

[0 0 0 1] 

^^^^B^Ji^^Sl-Ml-, 2i<ic, M^l^®;^t^> (spin) ^ 
SSFP (Steady State Free Precession) 

tc b T ^^^^ BS^^ ^ -5 ^« g9 i- s . 

[0 0 0 2] 

3 miiE# 2003-3049248 
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R F (radio frequency pulse) $:MV^T^#L/fe. 

xn-T^-^ (echo d a t a) i:, &m^0 t. k tlZ^KiZ^ft^RF 

[0 0 0 3] 

^MVN^^^iS m^it, ^mm:Scmi^m) . ^^rj^^ femr (Fiuctu 

ating Equilibrium Magnetic Resonance 
[0 0 0 4] 

mm:^m. i ] 

S^mm 2 3 9 8 3 2 9 ^^Am (Hi - 9 S> Hi - 5 ®) 

amm^m i ] 

v^^2/>J, 2 0 0 1^,1145^, P. 1 0 7 5 - 1 0 8 0 
(Klaus Scheffler et al. Magnetization 
Preparation During the Steady State 
: F a t - S t u r a t e d 3D T r u e F I S P, " M a g n e t i c 
Resonance in Medicine," 45:1075-1080 ( 
2 0 0 1) ) 

i/y] . 1 9 9 9^,^42^, P. 8 7 6 - 8 8 3 
(Shreyas S. Vasanawala et al., Fiuctu 
ating Equilibrium MRI, "Magnetic Reso 
nance in M e d i c i n e , " 4 2 : 1 0 7 5 - 1 0 8 0 ( 1 9 9 9 
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) ) 

[0 0 0 5] 
[^^ 7!)^ b J: e) i: -t S HIS] 

mma)^m^m'^^^-^j^^^^^^^y^^ ^ ^ (banding 

artifact) *^^bSo 
[0 0 0 6] 

[0 0 0 7] 
[0 0 0 8] 

[mjs s: S «?) ©#m] 

$: S S F P b T - CD X n - - ^ S: »^ t- S r R F >^ (D 

-S^B^Pi^^ 2 7C • k/M (Mlj:2^^±(D^iJ> k= 0, 1, •••.M-1) 

i:bTk = o*^p>M- 1 ^T'^'Jjgi-ai#^mi:> x=I-T^-^^cov^■rl^^fHfe 

*BJC«-:5<7-yx^mS:^e)^m#mil> ^-Ux^mStl^cT^-^C^F (0 
) ]RfeJ:t>'F (1) ^(5Dim?t>f«®fn$:^«?)-5jEinW^M^' tffSH^®^'- ^Jf lC«-:5 

[0 0 0 9] 

rcDM^,T'(3!)|g^T'«, ^##atCJ:y. *f^p«3®Xl:f>5:SSFP5l^^lCb 
k/MilbTk = 0*^e>M-ltT'^U^gb, ^^^mfCiU, X3-T-*-^fC 

ovNTt(ria&ffiic«^<7-ux^^S:^fv>, jn»#micj:y. 7-ux^m^ 

^^^_-^(;5F (0) 3SJ3J:0F (1) ]fi(Z)$e*fffi®fn§:#4?), B^^fi^^miC 
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[ 0 0 i 0 ] 

SFPi|^M{CbT7Ki:HMM*^2 Tt/m (m^2) ®feffiM$:i#^^i$Ct^'^-<^^ 
-l_^->5r^g|^-f ilS:, R F A°;L'X(^fi[*i(^)Pi^^ 2 • k/M (Mli2 
\>X^Oy^W.. k = 0, 1. • • M-1) i:bTk = 0}()^e>M- 1 ^T'^Ujg 

:7-'Jx^m$tifc7-*-^©F (0) ^^J:t>*F (1) :^lcoVNT, ^ 
mi:, l&IHF (0) ]^^<J:t)f|&IBF (1) ^lcfeitS7KT^-^i:flllS7=-^<^>-5 

[0 0 11] 

$:RFAVl/X<D'6t+a<5Dm^^2 ;r • k /M bX k = 0 - 1 ^-e^UiSb 

, ^SI#micJ:y> x^-f=-^^coV^T|f^l2^tB^cao'<7-Ux^mS:^?v^ 
, ^m^miC^i)y-Vx.^m-^nt=.7'-'^(DF CO) ^33j:t)^F (1) ^ICo 
VAT, -^ti-rn, 7Ki:Hgft5<7)^*S^5:^fJMbT*7^-^iifllMT^-^i:l-^'-S6t' 

[0 0 12] 

/ml iibTxa-T^-^fe^^'T'S^i:*^^ F (0) m<D7Ktnm(D^^m^ 
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[0 0 13] 

( 1 ) :S(Z)7Ki:fllflS(^fe*B^5:- 2 /m 2 iC-r§.^,-e^?* L 
[0 0 14] 

o 

[0 0 15] 

XZ3-^>rATEjbVN°;i/X^ymb^r^TR(Da (a=m2/ (ml+m2) 
) f&T'&S^h*^> ;?KlcM-r-5fllMO^ffl*^> F (0) mx^lt2K/mim^. 
F (1) ]g-eii2 7t/m2 5itlS^,'e^J* bV^o 
[0 0 16] 

xn-^-f ATE*V\°;i/>^^';^gb^raTR(^ 1 /2 (nil=m2=m) "Cfe 
Sr^;^)^, 7KC>tJ-r^Hlfl»(D^ffi*^, F (0) ^T'li2 7c/m3t*> F (1) ^ 

[0 0 17] 

ffe».^.•e^?*bv^o 

[0 0 18] 
[0 0 19] 

tuSH*n^#ISii, ffflHF (0) mis^xfmmF (1) «tc^3i-JS*T^-^®*fe 

[0 0 2 0] 
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[0 0 2 1] 

[0 0 2 2] 

[0 0 2 3] 

ttflH^SI^mi*. 7-U:i:^m^F (0) m^^F (D «^ ^it-^ ^ i:*^ 
[0 0 2 4] 

[0 0 2 5] 

[0 0 2 6] 
[0 0 2 7] 

lock) ig^r^-To *^Sl±:*^#il^<^^i6<^?^^<^-'^J"^'^^- 
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[0 0 2 8] 

ooii^?^#n>r;i/ (coi 1) gpio2, >sgsai2>r;i/api 0 6i3J: 

{7f.r : b o r e ) IC, mmo^MM 1 I/- F;1/ ( c r a d 1 e ) 5 0 0 
[0 0 2 9] 

[0 0 3 0] 

-4gfe3-f;bSi 0 6ii. 5VN{cSE^3|fi't^t»t.:^^>rx (s i i c e) *ft 

[0 0 3 1 ] 
[0 0 3 2] 

^ >f >?.$it^i«gco^iE?^^ & ;^ ^ ^^'^iB^^^ =fe v^ e) o fi^^Blfi:^ r^®>^iea 

:^$:^ffix>=i-K (encode) ^SB?^#* Acli a: -Xx> n - K (ph 
ase encode) ^mmmH^^^O. Mt«ffii:^l^<^^SBl^« 5: U - FT 
1^7 h (read o u t ) ^eB^^il =fe V^ e) o U - FT -i? h^@Bl^#M«x 
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[0 0 3 3] 

t)VNe)o trc> RFmmm^^^p^^^^^ (p u i s e) ^=fev^e)o Mstife 

[0 0 3 4] 

m^^mm^l^^ MMF^^-O Cdoma i n) ^r£iD^y-V:r. (Fou 
Tier) Sr^0D'»^i:'&-5>. -K^W^l^iS <fc t>*M«llfi:^l^(^<^SH{C J: U , 1^ 

tt, 2<i^^t::7-UxSr^lci3tt-5«^<^)it>yu>^^M5:^^t-So OT, 2 
^^^^_i;x^r4S:kJ^^-;^ (k-space) i:t)V>e)o 
[0 0 3 5] 

^fB3^;i/Bis 1 0 6 Kit^mmmm i 3 0 *^^i^s4^Tv^s<. >figsBsg»iap 1 3 

I3 0ii. >^sjn-f ;i/gI5 1 0 6 icjsit^ 3^^(D^BBn-r;vic^lS;bT, MBh 

[0 0 3 6] 

RFn^;i/§Pl 0 SlCliRFUgmaiSl 4 O^-Jg^i^SnTVNSo RFSgm^l 4 

oiiRFn-f;i/§|5i 0 aizmmm^^^^rRF A)i7.^mmv, MMi(Oi^\^ 

[0 0 3 7] 

RF=i^;i/gI5i 0 8icii7^-^iR*Si 5 ot^mm-^nx\f^^o -T^-lfiR*^ 
15 0li, RFr3>r;i/g|Sl 0 875»^SMbfc^mM-^5:7^>r (dig 
i t a 1 data) ilLTlRmt-^o 
[0 0 3 8] 

^mmmmi 3 0, RFigmaui 4 0 jsiu^T^-^nxmsisi 5 oiciis/->!r:/ 
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7s (sequence) MM 1 6 0 :^^g?^$tlT V^So >>->!r>>^MWl 6 
Ott, -^SBUgmSl 3 0?&V^l.7-*-<5^iKmgl5 1 5 0 S:-?-tl-?nM^bT1^^^^ilir 

[0 0 3 9] 

^>-;:r>>^0J#il5 1 6 0 \t. (computer) 
V^T#^Stl€>o >>->5r>XtlWl 6 0^iS^b^V^^^'; (memory) 
S:*-rSo ^^Utte/->!r>7>0JWl 6 0ffi(©yni^^A^3i:t)^=&a(Z)7^-^ 

li $ 4x >^ n y ^ A 5: H -t § r (C j: U ^ ^ ti ^ o 
[0 0 4 0] 

jRmsi 5 o*^iix^Lfe7^-^*^T^-^5?^a.aspi 7 oicA:dstiSo f^-^sf^aa 

gI^L;&^.^^^U $::t-r-So pi ^ U li^^- ^^S^ 1 7 0 AS J:t>* 

^S-ScOt'- ^ SrlBIS b T V^ -5 „ 
[0 0 4 1] 

^-^mmui 7 oiii/->?rvx0JWi 6 oicg^^sti-rvN^o f^-^^S 

BP 1 7 0 lii/-^r>>^0J^SP 16 0 (Z)Ji^lCfeoT^tl^^JSt"'2>o 

|gl^^ 7=-^^aSPl 7 0;&'5^=eUlcfB'lt$tife>^n^*^A^^^ft-^r iiici; 

[0 0 4 2] 

f^-^^HSPl 7 Ott, T-*-^lR*gPl 5 0}«)'JJR*LfeT^-^$:^^UJC|H1i 

fg-^^^ 7^-^ji!isapi 7 Ott, k:;^^->^07^-^^2riJC7t:iSS7-Ux^m-r 
s z: J: y S: SUfiK-r s o 

[0 0 4 3] 

7^-^^SBPi 7 ojcii^^gpi 8 OSJ;t>'^#api 9 0*^^M$*l-tVN^o 
^^gpi 80 li. ef^7>f>y^5^7'-r^^^- (graphic display 
) ^T'^fi^Stl-S. ^f^S 19 0 li3}<>r ^T^-r ^^f^Z-^-f X (pointing 
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device) ^m^r^^—'i'--' K (keyboard) ^T'^^Stl^. 
[0 0 4 4] 

7 OiCA*-r^o ^ffl#ld:^^ll5 1 8 OfeitJ^^f^SPl 9 0 
SriiCT'f y (interact ive) tC;$:^S&^f^'f So 

[0 0 4 5] 

[0 0 4 6] 

S:WfSo v^^^y Ki/XT^i. 1 0 0' ^Ji^liauc^bfe^Sillll^'&^^^l- 
[0 0 4 7] 

hi/XT^-M 0 p' tt^^^^v^^ 1 0 2 ' , -^IHn-r;!/^! 
0 6' ^J;t)fRFn>f;i/aiSl 0 8' ^r^fSo Zltl hBP 1 0 2 

-T^^^^y hi/x-T^i^i 0 0' (DF^gp^ra (d<y) ic, M^i*^^v-F;i/5oo 

[0 0 4 8] 

^l^^v^'^^y hSPl 0 2' liv^'^^y ht/^T^A 1 0 0' ©W^P^P^fc^^ 

n>^mm.mm^m^^^o ^^m-r^^^^hmioz' itm^it^^mmm^m 

[0 0 4 9] 



1 2 
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[0 0 5 0] 
[0 0 5 1] 

Sfe«?)ic. -^@2n-Y;v§p 1 0 6' ^i|lI^bJ5^v^3^^(Z)>feJiB3-f ;i/S:Jt-r^ = 
[0 0 5 2] 

It. RF3^;i'gpi 0 8' tCj:oT^#^nSo R F n ;vaiJ 1 0 8 ' 

5 OlcA:^Sti^o ■ 

[0 0 5 3] 

03 ic, s s F P'4^^T'(^)X^^> (scan) S/->?r>;^ (p u 1 

se sequence) A;!/::^ - >!r > ;^ li:^*^ ^^iCaitf S o 1^ 

HICJ3V%T, (1) tiRFM#©/i;i/^i/->^r>7.$:^-ro (2) ~ (4) «V^ 
-rti=fo-^iB1^^<'5>'^Vl/X2^->5r>XS:^t- o (2) itT.'y^ 7.^m. (3) liM 
F-^aSB, (4) ij:^ffix>3- F^eB"eS>Sc ^ 

[0 0 5 4] 



1 3 
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i)mLnt>ti^o mMT Rit^'^JVT.^iJMLWm (pulse repetlt 

ion time) t^mtn^. &.r. A)]y7.m^)mbm^^mizTRt^\>^ 

ITRi^Utfn- (view) IC^g^fS. 
[0 0 5 5] 

1 TR(Z)ra{CPPAt]$tl§Jft«X>n- F^SfiGf r e q IC J: oTX3-^^^ 
n-iti^[>*'??(D^|^*^xn-^>f A (echo time) T E-eS>So iJ^T> 
[0 0 5 6] 

iiSli. TE = TR/2 ilT^-S J:e>{C, jSmx> =l - F^feJlBG f r e q 
[0 0 5 7] 

n-F-feJSBGpha s eTb^TO^tl^o 1 *f(^>^*Sx>3- F-SafBG p h 

©-Kfflx^n- F-4giBGp h a s e JC o T^*Bx> n - F®##-tif:<)Mf ^tl 
, ^hmo^'&M:^y^ - F^SBGp h a s e IC J: oT^^gx^n- F(^#^Mb 
;5)^^f;btieo ^^Bx:/=i-F»ttiTRri:lc^M$nSc 

[0 0 5 8] 

-S^ax>n- Fi3<l:t)^MMIix>3- FlCJ:oTx=i-$:i^^5*ffi-r^iltCJ; U 
kX'^->^C5"r-t?;&^-9->:/U (sampling) $tiS= 1214 IC, k 

[0 0 5 9] 



1 4 
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^ IRI (3D it > >^ U > ^I5t ^ - I5t 21 li ti S o 
[0 0 6 0] 

pg f t) t> ^ X > n - F * ® Pi ^ / N -e & S o 
[0 0 6 1] 

+BcoPiMi:^'5o Mit 2 J5ii_h©MllS[-e^eo k = o, i, • • • 

, M- 1 -efe-So 

[0 0 6 2] 
[0 0 6 3] 

k=l(7)i:^, -g5f^a|5g^td:2 ^r/M-efeSo Lt^^'^oT, ITRri^lCa" 

(Z)TT'k;^/<-X^Ct^V^T(3!)^a(DS^(©7^-^*^flX^3tl-5o JS^T, Z.omo^'r- 

^f&f (1) T'^-to 
[0 0 6 4] 

k=2<Z)i:^, ^:mi5gM«4 7r/MT^fe§= hfcfi'^'DX. ITR^iltCa" A° 

(Dt'-^?: f (2) X^-to 
[0 0 6 5] 

iJ^T, rcDHflT', k=M-i*"e, k;^.^-x^cov^T<^)#l^(D7'-^;^)■^^lX 
*$tlSo rtllCj:oT. M|¥cD7^-^f (0) , f (1) , f (2) , • • • 



1 5 
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, f (M-1) fjmM-^n^. &.r. rcDj:e)^7-*-^iixm$:-7x-x-9->r 

(phase cycle) mtv^^-o 
[0 0 6 6] 

4m<D7'~^f (0) , f (1) . f (2) , f (3) timm-^n^o 

[0 0 6 7] 

7x-X'9--<^;i/^lCj:oT#e>tl-S7^-af f (k) tt?^^T'^^ ^tlSo 
[0 0 6 8] 

[^1] 

f(k)= — ^ — ^j^^'P ^' 5 ^ 

^ = <|> — 0 — 0 chea 

A=M,0- E, )sina 

B=l— EjCOsa 

C=Ej(E, -cosa) 

E=exp(-TR/T,) 

E=exp(-TR/Te) 

E,=exp(-TR/2/'T2*) 

4>=Znk/\h 

[0 0 6 9] 

^'■^ t^UT^-f (susceptability) ^IC J: S^^B^^ 0 , ^J: 
>^r^:ij;i/i/7h (chemical shift) {CJ; -S-S^I 0 c h e m*^ 
•^^tl-So MOMRH^-fb^r^fo 
[0 0 7 0] 

E 1 = 1 ii-K^-r-sii^ (1) ^(D^mzisn^ c o s ^(D^m. (-b e 2 + 

1 6 miiE^ 2003-3049248 
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C = E2(l + cosa) {E I- 1) ) Itm^O t^Jt^COX*. (D^&ffiBS 
[0 0 7 1] 

f(k)= constant (1 -Ej expi exp (i ^ ; (2) 

[0 0 7 2] 

[0 0 7 3] 

[i8t3] 

F(n)=Z f(k)exp(-l n • k) (3) 

[0 0 7 4] 

(3) ^ICiS^-Ux^SllCi:*;, n = 0, 1, 2, 3, • • - iZMlZ^l^X. 

F (0) , F (1) , F (2) , F (3) , • • • •fy'^^n^nn^n^o 

[0 0 7 5] 

ia5lC, f (k) ^-e®^-Ux^^F (n) ^r/^^b;!/ (vector) IC 
^•oX^-To rrr-li, -mULXU^A tLX\>^&o Lfe*^oT, k = 0, 1 
, 2, 3T'feSo 5&i3, nlCOVN'rtt07b^e>3 tT'&^t-c ^ZlT'l*, fflB&^fc<^) 

fei?) e = 0 i: bTv\So 

[0 0 7 6] 

mm^)<^^^ hMt (2) ^ICfel-?^^^:^ (constantxexp (i 
(echem+e) / 2) eife^®/<^ h;i/»e x p i 1^ (cons 

tantx (-E2expiS) Xexp (i (0chem+0)/2) ^rSt* 
. f£i5. Zr.X1>tf (k) 7^)^7K7'-^T'feSilbTV^-5o 
[0 0 7 7] 

^iiitc5^-rj:e.ic, f (0) ~f (3) xit. &WLm\,t±x^mt)m-r£^^ 

hJVUfjt^o zniZMLX. expiliSttf (0) ~f (3) ^hlCM^^S. 

1 7 miiE# 2003-3049248 
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(D&.mK.tJi^). f (2) T'lilH^^StCi^y, f (3) T'li7c/2®effilC)&^„ 
[0 0 7 8] 

r0j:e)^f (0) ~f (3) ^^-Ux^m-re^illCcfcy, F (0) 

LT, ji^CDGRE (Gradient Echo) ^"^(^7^- ^ ^ 1^ l^^^^ 

:i(D^^ hJVCDUmiitO t^^^o F (1) i^iib 

h;i/(3[)&ffili7ci:;&So z:(Z)J:e)^F (o) ^^J:t?F (i) m^m^mm 

[0 0 7 9] 

F (2) ^|J*l^(Z)lSr^^lC0V>Tl±, GREM#^*fctJ^M^GREM#l-'6i*B 

r>^c]^iife=m^^ 0 (^S^l^ ^ 5^ < ^ ^ ^'fS ^ ^ ^ - 

[0 0 8 0] 

■erT% *^ST'tt, F (0) ]^ilF (1) ^;tnt^C^V^T, e) (Z)$feM^ 

^tm-r^. F (0) ]SJ3j:t>*F (1) mf}^^^-rn%^^mme (Dmm^^i^i::. 

[0 0 8 1] 
[0 0 8 2] 

F (0) i^l^tcitF (1) «®v>fti*^-:&&Mv>TfT 

[0 0 8 3] 

f (0) (3) ^COV^T^tl-?tl2r^7C5^7-UX^^^|&^TV^, -g- 



1 8 
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Mffl$:inmbT%#^4x-SMmti|5H::^T'feSo F (0) ^tfcliF (1) 

[0 0 8 4] 

ttz.. F (2) J^|^(Z)]Sr^«?:SJmb^VN(D-?:\ ^-Ux^^liF (0) 
f>F (1) :S^T'i:i-<5<^:e)^CLT=feJ;V^o ZiniCj;oT, ftm^r^?::^falC^ 

[0 0 8 5] 

mete, yi^umm^^mtE^^m^o^i (o) ~f o) 

X^^F (0) . F (1) b;i/tCj:oT^f o F (2) J^lg^JCO V^T liHI 

^^r^BS-rSo rrT'li, e c h em=7t/2 ^lUTV^-5o Ziniim= 8 (;)^-a• 
^C^B^"r<S.c fe^b, e c h e ni/2 = 2 7t/ini:-rSo 
[0 0 8 6] 

LXit, £ (0) -f (3) (D^mmff^±rm^m<D^^ h)Vt.rji^o fefe'b, 

tK ic ^ b T >?r ^ * ;v 2/ 7 h <k s ^^SM 5: ^ -t -5 1) (D ^ <g> o 

[0 0 8 7] 

expi|^lif(0)~f (3) ^mzm^J^^o t^^t>^. f (0) X'lt^ 

mmizMhxit/2<D&mzfji^). f (d ^T-iiis^^ffitcj&y, f (2) x-i* 

-;c/2(Z)^*BlC;3i»J, f (3) T'liRI^^lC^So 
[0 0 8 8] 

^(D^of^f (0) ~f (3) ^y-V:r.^^^^^tiZ^<'). F (0) ^Ji 

F (0) \,zi3n^yi^izMLXUmi)^e ohem/'zmAjtd^^ h)Vtr^^o t 
fe, F (1) F (1) lC^l-t-57KlC)t*bT^ffi*^0 c h e m/2M4xfe^ 

^h;i/i:>fcSo Z<D^^mm(DF (0) ]Si3j:tJ^F (1) ^mmMd<D 

[0 0 8 9] 

^z:T% F (0) ^CoV^T, 7Kilflia&®ffilffiM+ e c h e m/2 ^fUMbT, 
;!Ki:flMJte<o^il^=fTe)o *3^c, F (1) ^cov^T., *i:HIJte<^)^=fBM-e Che 
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[0 0 9 0] 

^mm^mmhxyi^tmm<D^m^no^mimm2 0 01-4 lA^^j^miz 

mm^nxi5^). z:(Z)S^#f4^iF^c33v^T^^4^"rv^Sc r^gt^tt. sqfwi 

(Single Quadrature Fat Water Imaging 

) t%mtn^o 

[0 0 9 1] 
[0 0 9 2] 

A (phantom) $:ii^■r-5^-^^CoV^T^L/TV^-g>o 
[0 0 9 3] 

l^gIlc^i-J;e)Jc, £ (0) li, ^M«F^C7K$:^*^v^fl|JiSAc^'^(Z)7=-^i:^ 
[0 0 9 4] 

f (1) it. ||^e^lcHlllS&'^*^VN;?K3t'W<Z)T^-^? i:?&So fe;t'b> tKt^- 
[0 0 9 5] 

f (2) it. yi^nmS^^^ti'f-'St tfji^o fe^b, flgJKf7=-^li##3^-S*'^ 

EI 6 ic :^ L J: e) fc § «?) T $> -5 o 
[0 0 9 6] 

f (3) it. 7Ki:BIM$:•^t^7'-^f h^So ^fc'b, tKt^-^J tt«#^S*^<S 
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[0 0 9 7] 

-n^f (0) ~f (3) ^y-VJ^mmhtcF (0) . F (1) ^iv^•fn% 

HUK^-Siffili+e chem/2T'feU, F (1) X^ityi^izM-t ^mSJjO^^mt- 
e c h e m/ 2 "CfeSo 
[0 0 9 8] 

Zin^F (0) , F (1) ^C^3V^TSQFWI ^rffJML/TTK^lflilfi^rt^J-lt"^^ 

(0) ©^(KT'-^ciDsts^fiii^iF (1) <Dyi<.^-^(DmMm(Dmtvxm^^mi)'^ 

[0 0 9 9] 

fjtis. ^tie>;K7^-^fe«fct)^BiMf=-^ii. F (0) r£\^tr^itF (i) 

[0 10 0] 

xn-^>fATEtt, _hfH(Ocfce){CTR/'2i:-rSf^*3ytC, TR(Z)a (a = 
m2/ (nil+ni2) ) ^ilLT%;J:V>„ ^(Dm^. xn-'^^f (k) 

[0 10 1] 

[Ii4] 

Ad -E, expiS) 

. exp(-aTR/Ti )Xexp(iafleheB+fl) (4) 

BO-EjCOs€) - C(E,-cost) 

[0 10 2] 

(4) ^T'#^e>ti-5f (k) $:7-Ux^Slt- Si:, TKlc^ff SfliM^&IS 
fjK F (0) J^-C'tte chemX a^nm^. F (1) ^T'lie chemX (1 
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[0 10 3] 

3.(D#-^, 0 c h e mX a = 2 Tc/m lJ3J;t?e c h e mX (1-a) 
= 2 7r/m2i:?&-5<J:e)lC, T E J:t>*T R Srlg^-r^i^^ili^^fe^o ^^1^^ ^ 

1 J3d:tJJm2li2J!^^±<DMi^T'&'5o 

[0 10 4] 

0 chemxa = 2 7z:/mltt, X3-^ >r AT E S::?Ki:BlflS(©^+e^*^ 2 7t 
il?&S^W<?5 1/ml ili-^r^^CjcU^J^-e^^o echemX (1-a) = 

2 ;r/ni2li, ^ b^^T R ilX3 - ^ >f A T E ®^$:*i:flllS(^^ 
^a^*«2 i:^S^K<55 l/m2 ili-SrilJCj: U^^T'^So 

[0 10 5] 

S S F P^®lCfel:r'5x=l-li, FID (Free Induction D 
e c a y) (SE:spin echo) Jfc V ^ b ;^ -5^ ^ ^ 

l^_5^vy |C . xn- (STE: stimulated echo) ^-^ti'^^Ji^ 

FiDm^it. x>hx=i-i:=foiq^«ns. ;^>tf>x3-^v^b::^.^ 

[0 10 6] 

J; t>*^r^ ^ i± -5 r i: i^-n^ti^ . ^m^^ t>*^ra^^it 5: e) ic & »; , 

^T, F I Dfig:9-^i:tJ^SE • STE^5^^^C0V^•r^^BT4^^3J:t>*^^a■r4^*'J^ 
[0 10 7] 

s he r) ^@H$:33*IIbfe%«)lC*B^i-So 
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[0 10 8] 

m^n^. -err^ rODxn-CDfi+BTti^SjcWr^rn&xu-^'f ATE' 
[0 10 9] 

m^iz. SE • STEfig^o!)'E[*ai'tii3<J:W^1'4x^i0!l^i-S^c«?)(©A°;b::^ 

[0 110] 

^m'J-^'^ hmit>n. SE • STE^!g^^(Z)^*^^^de§xn-*^#^rLe, 

s-rs^iiucfcu, SE • sTEcofit^Bi'tifecfct)J^^-rti&#«?)^^ii*^'e^ 

So 

[0111] 

rtie>'S'ra-rtiiii±fej:wra-rtii^±«)^*^FiDfig^^i:sE • ste^^^ 
ntDn^. i-^t)t., sio© (1) ic^t-<fce)ic, m^t5cx>z3--F^iBGf 

[0 112] 

El itc, :i^mm<Dmm^Ti-j ^m^^^o mmiz^-t^t>iz, ^jc^giixn 

-■r-^il#^2 0 2 Sr^ti" -So x=r -t^- ^#§|5 2 0 2 li, m7it(D^oiz. 
S SFP)b^^T'(3DX3-T^-^^#&7x-X-9->r^^;i/^lcJ;oT^7e)o xn- 

7^-^fSi#sp2 0 2ii, ^if^-j 1 0 0 (1 0 0' ) , ^mmmmi 
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[0 113] 

xa-f-*-^^#§i$2 0 2;?)^^#Lfcx=i-7-*-^ f (k) ity-vj^^mm 

2 0 4lCA:^$*l-2>. 7-UX^mg|J2 04tt, XH— x-^f (k) ^CoV^T 
■ [0 1 1 4] 

7-Ux^g|g|J2 0 4<7)ffi:dT^-^ F (n) liSfiMMiB^S 2 0 8 ICA:^^ tl 
So im^f-ffltn^gP 2 0 8 li, F (O)milF (1) «fCoV%TJ|ie*f1»}&0^S:^f e) 

[0 115] 

BP 2 1 OliA:tf^-^<5[)»-:5VNTW^S:^^t-So W^^fi&SP 2 1 0 li, t'-^ 
[0 116] 

^«li«i£BP2 1 2 &*-r-5o MiEBP2l2tt, fffiiE^ J: e) ic, ^'^f-Vx^b 
X3- (FID) ilXlf >X=I- (SE • STE) (Z)^*B^*3itt3 j;t>*^ra-^t> 

[0 117] 

ffliESP2 1 2ii, v^^^^y hi/;^7=-i:^ 1 0 0 ( 1 0 0' ) , ^mmmmi 3 0 

, RFIgi&SPl 4 0, T^-^fJR^SPl 5 0, $/->5r>;^M^BPl 6 0^3J:t>*f^- 
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[0 118] 

^gii* • mm-^mm 2 o e ^m-t^o tk • mm^mm 2 0 e i*. 

^_^F (0) , F (1) {cav^TSQFWI tCJ:S7K • fllJterJj'il^^^ti^ti 
^7^)0 tK • BUK^jH^ 2 0 6 li, T^-<5f^!iai9Jl 7 0®#|glc;ffi^tS. tK • fli 

[0119] 

mmMm2 0 8it. 7Ki:fllflSicov>T, f (0) T^hF (1) ^^cov^T^m*^^S 

uan^'tn^nn^o im*f«*nwsis2 0 s* T^-^^asasi 7 o<7)aiiicffi 

[0 12 0] 

mMmmnm 2 0 8<Dmij'r-^itmm^^^2 1 0' icA:^j$tiSo mm^ 

^^^^SP2 10' li, f^-^^Mi 7 0<Z)#|glc:fB^'rs= lii^^fiKSP2 10 
[0 12 1] 

mtmiE^2 1 2^mir^o miEm2 1 21*, tff^®j:e)ic, ^r^^^^x^hx 

(FID) (SE-STE) (D^ffl-^tJiirSrfTe)- 

[0 12 2] 

MiESP 2 1 2 li. v^*^ >y h ^/^t^a 1 0 0 (1 0 0' ) , ^mmmm 1 3 0 

, RFlgi&SPl 4 0, T^-^5ilRASPl 5 0, >>->r>;^M^SPl 6 OfccttJ^T^- 
^^Ml 7 0;()>e>>&SS^(©mtCffi^-rSo «iEg|J2 1 2\t. :^nmiZi5» 
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[0 12 3] 
[0 12 4] 

s s F pii}^mx'7i(.t.mm^^mi^x^m-t^m%^mwLmmm^mm-t^ 
mi] 

[0 2] 
[03] 

:^^mo)mm(DMmo)-m<^mmi!)^mn-t^^'^}V7.i/-'^y7.<D-'m^m-tm 

X$>^o 

[04] 

k ^ - ;^ & ^ 0 "e s 0 

[0 5] 
[06] 

"7^-^&^^ h;i/-r'^itbfe0T'fe§o 

[0 7] 

7i<. • fl|JKf:$)'il<^)«£^S:^t-0T'fe^o 
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[08] 
[ElO] 

F I Dh s E • sTEm<DmM^MiE-t^r=.i^(Dm^^^-tmx':^^. 
mi 1] 

[012] 
[013] 
[014] 

7(s:|§H^CD^Jg(Z)?^ffi<D-'e^JcD|g«®aiiyD >y ^0-e&^o 
[ifg=#®m^] 

1 

1 0 0, 1 0 0' v^*:^ h e/^T^A 

102 ±?^^=i>r;i/liP 
10 2' ^mm^if^yhm 

1 0 6, 1 0 6' -^IBn-f ;i/g|5 
108, 108' RF3>r ;i/§|S 

13 0 ^@Bigi&ap 

14 0 RFJSgS&SP 

1 5 0 T^-^iRSaP 

16 0 i/->!r>::^.$(I^S 

17 0 

18 0 
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1 9 0 

5 0 0 I/ - F;i/ 

2 0 2 xn-f^-^il#gp 
2 0 4 y-v x^glS 

2 0 6 ^ • mmi&mm 

2 0 8, 2 0 8' i|ife>i«fffiiltI^§P 

2 10. 210' m^^mm 
2 1 2 miEm 
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[Ell] 



mm 



100 -T^f^v hi/X-rA 



£{il«=i'f;U§|i 102 

^gsa'f JUS? 106 
RF=>-<;ua5 108 



1 fmuL 

500 ^U— K;U 
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CBI2] 



100* -^^i^v h>>7.-T-A 



hgp 102' 

IgEa-fJI/aJ 106; 
RF a-r;uaB 108' 




2 
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mm] 

^2n • k/M^l br k = O^b^^M- 1 ^ T'^ »J jg-T^^^^ (2 0 2) i:, X 
n-f^-^lCoV>T^+B|5g^lC«-if<7-yn:^«IS:ffe>^m#m (2 0 4) H 
, >^-';x^J^|®F (0) -^^^XSF (1) ]S^C•:^V^T, ^ti^ti. TKilHIflSO- 

•rtii3^-:^iZ'D\,\xmMn(Dm^^i^^mM^m (208' ) ^<o^-^5?{c 

«^v^Tli^#S:^^'r-5iB^^^#a (2 10' ) t^M^B-t^o 

immm] mis 
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